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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Introduction 
Optimization issues are ubiquitous in many applications involving decision 
making, whether in engineering or economics. The task of decision making involves the 
choosing of the best decision among various alternatives encountered. In simple words, 
optimization theory and methods deal with selecting the best alternative in the sense of 
the given objective function (Edwin K.P.Chong; Stanislaw H.Zak, 2001). This project 
highlights the optimization of parameter at potting machine to diminish the quantity of 
defect inductances and maximize the profit, output, machine performance and 
efficiency.   
In order to achieve the project objectives and identifying the optimum 
parameters, efficient experiments are designed using the Design of Experiment of 
Taguchi‟s Method. Design of Experiments (DoE) is a procedure that allows studying 
effects on process outputs with controlled variation of input variables. With the 
experimental results obtained, it is possible to perform an analysis that allows 
characterizing and optimizing the process, which led to allowed data decisions that led 
to a better control process and optimization of effects on product (Souza, Alves, 
Damiani, & Silva, 2013). Taguchi method is a statistical approach to optimize the 
process parameters and improve the quality of components that are manufactured. It 
involves identification of control factors to obtain the optimum results of the process. 
Orthogonal Arrays (OA) are used to conduct a set of experiments (Athreya & 
Venkatesh, 2012) . The results of these experiments are used to analyze the optimum 
parameter. In this project, an attempt of using Taguchi‟s Method has been made to 
decide the best parameters used at potting machine in minimizing the potting unclean 
defects of inductances. 
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Regardless of the any implications, there is no doubt that productivity increases 
with the proper application on the machine used in the industry. The optimum 
utilization of automation facilities in the industry provided can affect the manufacturing 
process and cost expenses if the machine does not operated correctly. During 
manufacturing process, by optimizing the machine parameter, it will enables the 
manufacturers to improve the productivity including quality, accuracy and precision, 
and also in labor costs. More importantly, it is undeniable that by optimizing machine 
parameter, defects, cost and waste in the company can be reduced. 
1.2 Problem Statement 
In manufacturing industry, quality and efficiency is one of the major concerns to 
increase the productivity of the products. In Vacuumschmelze, there is an issue 
regarding to potting unclean defects which can affect the productivity of the 
manufacturing. Since today‟s industries are aiming for “zero defects” concept, an 
experiment must be conducted to investigate the suitable improvement that should be 
made on the potting machine to reduce the defect percentage of potting unclean.  
In the company, numerous models of inductances are produced per month which 
consists of various sizes and shapes which requires different input of parameters on the 
potting machine. The potting unclean defect is a poor resin dispense onto the inductance 
which consists of excess resin, resin on inductance pin, and resin on inductance casing. 
From the discussion with the engineers and the operators at the production line, the tiny 
models of inductances have the highest percentage defects on the potting machine. 
Therefore, this study assigns to determining if the parameter of the nozzle‟s needle size 
affect the number of unit defect on potting machine especially on the smaller size of 
inductances. Complimentary to this experiment, it is also necessary to investigate if the 
defects produced are related with the manpower skills in handling the potting machine. 
Basically, this project focuses on the experiment in confirming if the factors 
chosen can give a significant effect on the productivity of components at the potting 
machine and to reduce defects of potting unclean. Defective product is an imperfection 
in a product that has a manufacturing or design defect. Important to point out, that high 
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percentage of products defects can consume high financial losses. The company or 
manufacturer absorbs the cost of replacing and fixing products that can accumulate to 
multi-billion ringgit losses for the repairing cost of faulty merchandise. In solving and 
reducing the problem involving profits and losses, it is necessary to eliminate and 
diminish the factors that cause the losses. 
1.3 Background of Company 
First and and foremost, this project is an attachment or collaboration with 
Vacuumschmelze Sdn. Bhd. Company that is located at Pekan Pahang. 
Vacuumschmelze is a leading global manufacturer of advanced magnetics materials and 
related products. In 1914, the first vacuum melting furnace laid foundation for today‟s 
Vacuumschmelze. In 1923, melting alloys in a vacuum went into production on an 
industrial scale. The initial operation was located in Hanau, Germany and later grew 
into a company that operates on a worldwide basis with 4300 employees in more than 
50 countries with annual sales about approximately 380 million Euros. 
Vacuumschmelze range of products comprises a broad array of advanced semi-finished 
materials and parts, inductive components for electronics, magnets and magnet 
assemblies for use in a wide variety of fields and industries spanning watchmaking and 
medical technology, renewable energies, shipbuilding, automotive and aviation 
(Vacuumschmelze, 2017). Logo of Vacuumschmelze is shown in the Figure 1.1 below. 
 
Figure  1.1: Logo of Vacuumschmelze 
Since the company manufactures a large scale of product which requires an 
effective automation process and machine, the company needs a high precision and 
accuracy of machine parameter to have a high yield in production and reduce the total 
units rejected. As a consequence, this thesis is about an improvement in automation 
